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ABSTRACT 23 
Background: There is a global need for brief screening instruments that can identify key 24 
indicators for autism to support frontline professionals in their referral decision-making. 25 
Although a universal set of conditions, there may be subtle differences in expression, 26 
identification and reporting of autistic traits across cultures. In order to assess the 27 
potential for any measure for cross-cultural screening use, it is important to understand 28 
the relative performance of such measures in different cultures. Our study aimed to 29 
identify the items on the Autism Spectrum Quotient (AQ)-Child that are most predictive 30 
of an autism diagnosis among children aged 4-9 years across samples from India, Japan 31 
and the UK. 32 
Methods: We analysed parent-reported AQ-Child data from India (73 children with an 33 
autism diagnosis and 81 neurotypical children), Japan (116 children with autism and 190 34 
neurotypical children), and the UK (488 children with autism and 532 neurotypical 35 
children). None of the children had a reported existing diagnosis of intellectual disability. 36 
Discrimination indices (DI) and positive predictive values (PPV) were used to identify the 37 
most predictive items in each country. 38 
Results: 16 items in the Indian sample, 15 items in the Japanese sample, and 28 items in 39 
the UK sample demonstrated excellent discriminatory power (DI ≥ 0.5 and PPV ≥ 0.7), 40 
suggesting these items represent the strongest indicators for predicting an autism 41 
diagnosis within these countries. Across cultures, good performing items were largely 42 
overlapping, with five key indicator items appearing across all 3 countries (Can easily 43 
keep track of several different people’s conversations; Enjoys social chit-chat; Knows 44 
how to tell if someone listening to him/her is getting bored; Good at social chit-chat; Finds 45 
it difficult to work out people’s intentions). Four items indicated potential cultural 46 
differences. One item was highly discriminative in Japan but poorly discriminative 47 
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(DI<0.3) in the UK and India, and a further item had excellent discrimination properties 48 
in the UK but poorly discriminated in the Indian and Japanese samples. Two additional 49 
items were highly discriminative in two cultures but poor in the third.  50 
Conclusions: Cross-cultural overlap in the items most predictive of an autism diagnosis 51 
supports the general notion of universality in autistic traits whilst also highlighting that 52 
there can be cultural differences associated with certain autistic traits. These findings 53 
have the potential to inform the development of a brief global screening tool for autism. 54 
Further development and evaluation work is needed. 55 
 56 
Keywords: autism, culture, cross-cultural comparison, positive predictive values 57 
 58 
 59 
 60 
 61 
 62 
 63 
 64 
 65 
 66 
 67 
 68 
 69 
 70 
 71 
 72 
4 
 
BACKGROUND 73 
Autism spectrum disorders (ASD), henceforth ‘autism’, are neurodevelopmental 74 
conditions, characterised by difficulties with social interaction and communication, 75 
unusually repetitive and restricted behaviours and interests, and sensory hyper-76 
sensitivity [1]. Despite a considerable amount of research into autism [2], the majority of 77 
studies have been conducted in Western, higher income countries [3-6]. Consequently, 78 
assumptions surrounding the epidemiology, diagnosis and treatment of autism have not 79 
been adequately tested across different cultures and socioeconomic settings.  80 
 81 
A diagnosis of autism is based on the behavioural characteristics of an individual. Though 82 
core autism characteristics are believed to be universal, there is preliminary evidence to 83 
suggest that cultural differences may exert subtle influence over the expression, 84 
identification and/or reporting of symptomatology [5, 7-9]. Culturally-specific stigmas, 85 
norms, and priorities may mask or emphasise relative distinctions between autistic traits 86 
and typically developing behaviours [3, 7, 9]. For example, previous work validating 87 
screening measures in Japan reported that parent judgements of whether their child is 88 
interested in their peers does not correlate with autism in Japanese communities as it 89 
does in the US [10]. If this example reflects a true cultural difference, such disparities 90 
could reflect a relative higher peer interest for Japanese children with autism, a relative 91 
lower peer interest for the Japanese typically developing children, or that the salience of 92 
these symptoms is weaker for Japanese parents. Consequently, the profile of autism 93 
symptoms as measured by parent report may not be globally consistent [5, 7].  94 
 95 
Tools developed for screening autism are increasingly being used outside their original 96 
cultural context [11, 12], with the majority developed in Europe and North America [13, 97 
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14]. Due to the emphasis on behavioural symptoms of such tools, if the presentation, 98 
salience and reporting of autistic characteristics are not globally consistent, this could 99 
impact the ability to use tools developed in one culture (typically the West) in other 100 
countries [15]. Developing new screening tools requires extensive resources and effort 101 
that may not be feasible for lower income countries. Existing Western screening tools 102 
have been translated into other languages [10, 16-20] but not always without difficulties 103 
[6, 21, 22], and validation studies of these screening tools in other cultures have typically 104 
examined overall mean group differences, rather than item-level analyses [16, 18, 20, 23, 105 
24]. Moreover, the previous literature has often focused on toddlers [21, 25, 26]. 106 
However, children with autism without intellectual disability are less likely to exhibit 107 
salient symptoms at the preschool age and often only receive a diagnosis in mid-late 108 
childhood [27-29]. This is particularly problematic since behavioural expectations of 109 
children in different countries may differ according to age [30], suggesting that findings 110 
on toddler screening measures may neither be translatable to school-aged children, nor 111 
necessarily be equivalent across cultures. 112 
 113 
There is thus a need for cross-cultural research exploring screening tools for this age 114 
group. An important consideration, particularly when aiming to develop a short 115 
screening tool, is whether the autistic traits that best predict an autism diagnosis are 116 
similar across different cultures. Initial research exploring such ‘key indicators’ has been 117 
conducted using the Autism Spectrum Quotient (AQ), a 50-item open-access and free to 118 
use questionnaire developed in the UK, adapted for different ages and validated in several 119 
languages [19, 31-39]. Researchers developed shorter versions for different age groups 120 
(AQ-10) by examining which items best discriminate between cases and controls in UK 121 
samples, identifying ten highly predictive items [40]. The AQ-10 exhibited high test 122 
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accuracy properties and internal consistency, and is as effective as the original 123 
questionnaire in identifying high risk autism cases across a range of different ages [40]. 124 
However, this analysis has so far only been conducted within a UK sample. 125 
 126 
This study aimed to contribute towards a greater understanding of expression and 127 
recognition of childhood autism symptoms across cultures by identifying key indicator 128 
items across 3 distinct cultural settings: the UK, Japan and India.  129 
 130 
METHODS 131 
 132 
Study Sample  133 
The sample from India has been described previously [24]. In brief, participants were 134 
recruited from Delhi and Kolkata, using Hindi and Bengali translations of the AQ-Child 135 
respectively. Children with a formal autism diagnosis were recruited from not-for-profit 136 
organisations in both cities that provide support for people with autism and their 137 
families. Typically developing children were recruited from mainstream schools and the 138 
general population through word of mouth. Overall, 75 children with autism and 81 139 
typically developing children between the ages of 4 and 8 were recruited from both 140 
locations. No children had a reported existing diagnosis of comorbid intellectual 141 
disability. Information on the AQ-Child was provided by either parent. 142 
 143 
The sample of Japanese participants has not previously been reported; the data collection 144 
was coordinated though Chiba University in Japan. Children with a formal autism 145 
diagnosis were recruited through special education schools for children with 146 
developmental disorders in Tokyo and the surrounding area; typically developing 147 
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children via mainstream schools. Overall, 116 children with autism and 190 typically 148 
developing children between the ages of 4 and 9 were recruited. No children had a 149 
comorbid diagnosis other than autism, including no diagnoses of intellectual disability. 150 
The AQ-Child was completed by the child’s mother in all instances.  151 
 152 
The UK sample was collected by the Autism Research Centre (ARC) at the University of 153 
Cambridge. Children with autism were recruited from the ARC’s volunteer database and 154 
typically developing children through an epidemiological study of social and 155 
communication skills recruited via mainstream primary schools. Overall, the sample 156 
consisted of 488 children with autism and 532 typically developing children. The 157 
participants included in the current study partly overlaps with the sample reported on in 158 
previous studies [34, 40]. In contrast to these previous studies, the current project only 159 
used data from children aged 4-9 years who resided in the UK. Since the publication of 160 
the previous studies, additional data from UK children with ASD has been collected 161 
through the volunteer database; these new data are also included in the current study. 162 
Further details on the methodology employed in the data collection in the 3 countries are 163 
presented in Table 1.  164 
 165 
 166 
 167 
 168 
 169 
 170 
 171 
 172 
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Table 1. Inclusion criteria, recruitment and collection methods of the samples from UK, 173 
Japan and India. 174 
 175 
 UK Japan India 
Inclusion 
criteria 
All 
Aged 4-9 years 
Lives in UK 
No diagnosed ID 
No siblings in the 
study 
Cases 
Diagnosed by 
recognised clinical 
service, according to 
DSM-IV1 or DSM-52 
criteria. 
Controls 
No 
neurodevelopmental 
disorder 
All 
Aged 4-9 years 
Lives in Tokyo 
No diagnosed ID 
No siblings in the 
study 
Cases 
Diagnosis confirmed 
by school and/or 
clinic 
Diagnosis by DSM-
IV1/ICD-103 
No additional 
diagnosis other than 
ASD 
Controls 
No diagnosable 
condition 
All 
Aged 4-9 years 
Lives in Kolkata or 
Delhi 
No diagnosed ID 
Primary language 
Hindi (if in Delhi) or 
Bengali (if in Kolkata) 
No visual, hearing, 
motor, neurological or 
mental health 
disorder 
No siblings in the 
study 
Cases 
Diagnosis by DSM-
IV1/ICD-103 
 
Autism 
recruitment 
Via ARC’s volunteer 
database 
  
Special education 
schools for children 
with developmental 
disorders 
Not-for-profit 
organisations 
providing support for 
people with ASD 
Control 
recruitment 
Mainstream schools 
in Cambridgeshire, 
UK 
Mainstream schools 
in Tokyo 
Mainstream schools 
in Kolkata & Delhi, 
general population 
AQ-Child 
method of 
completion 
Cases online; controls 
pen and paper 
Pen and paper Pen and paper 
Informant Either parent 
 
Mothers Either parent 
Table notes: ARC = Autism Research Centre, University of Cambridge; DSM = Diagnostic and Statistical 176 
Manual of Mental Disorders; ICD = International Statistical Classification of Diseases and Related Health 177 
Problems; UK = United Kingdom 178 
1 DSM-IV [41] 179 
2 DSM-5 [1] 180 
3 ICD-10 [42] 181 
 182 
 183 
 184 
 185 
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Autism Spectrum Quotient (AQ-Child)  186 
The Autism Spectrum Quotient (AQ-Child) [34] consists of 50 statements relating to 187 
autistic traits, where parents indicate on a 4-point Likert scale whether they definitely 188 
disagree, slightly disagree, slightly agree or definitely agree with each statement. The AQ 189 
includes items assessing a range of autism-characteristic domains, including attention 190 
switching, attention to detail, communication, social skills and imagination. The AQ-Child 191 
has previously been translated into Japanese [19], Hindi and Bengali [33], with all 3 192 
versions exhibiting similar psychometric properties to the original [34]. Translation 193 
involved blind back translation and multiple cycles of translations until all parties 194 
reached consensus. Further details can be found in the respective validation papers [19, 195 
33]. 196 
 197 
Statistical Analyses 198 
Statistical analyses were conducted with the use of Stata 14.2. AQ item scores were 199 
converted from the Likert format into binary scoring for the purpose of these analyses in 200 
line with previous work [40]. Relevant items were inverse scored so that a score of 1 201 
indicated the presence of an autistic trait, and a score of 0 a negative response.  202 
 203 
We randomly split the samples from each country into a derivation and validation sample 204 
[Table 2; 40]. Discrimination indices (DI) for each item were calculated using the 205 
derivation samples by subtracting the percentage of controls who scored 1 (false 206 
positives) from the percentage of cases who scored 1 (true positives). Positive Predictive 207 
Values (PPV) were calculated for each item using the validation samples by dividing the 208 
number of true positives by the total number of positives (cases and controls scoring 1).  209 
 210 
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In order to identify a list of key indicator items most predictive of an autism diagnosis 211 
within each country, all items per country with a DI≥0.5 (in line with Allison et al’s 212 
previous paper with a UK based sample [40]) and PPV≥0.7 were selected. Receiver 213 
Operating Characteristic (ROC) curves were calculated and compared for these key 214 
indicator items and the original 50 items for each country. Optimal cut-offs were 215 
determined using the highest percentage correctly classified as guidelines. The Area 216 
Under the Curve (AUC) indicates overall predictive validity, with AUC >0.90 indicating 217 
excellent validity. Recommended sensitivity and specificity for developmental screening 218 
measures is 70-80% [43]. Cronbach’s Alpha was calculated for each measure with a value 219 
of >0.80 indicating excellent internal consistency. Independent t-tests were used to 220 
assess whether the key indicator items exhibited the expected difference between cases 221 
and controls, and Pearson correlations were calculated between key indicator items and 222 
AQ-50 total scores for each country.  223 
 224 
The relative discrimination properties of all AQ-50 items were compared cross-culturally 225 
using the following criteria: DI≥0.5 and PPV≥0.7 = ‘excellent’ discrimination; DI≥0.3 = 226 
‘acceptable’ discrimination; DI<0.3 = ‘poor’ discrimination [40, 44]. Any item that had 227 
‘excellent’ discrimination in at least one country but ‘poor’ in the other(s) was considered 228 
to represent a potential cultural difference. In the UK dataset there was a significant age 229 
difference between controls and cases (see Table 2 and results section). Therefore an 230 
additional sensitivity analysis was run on the UK dataset to examine whether this age 231 
difference could account for the findings.  232 
 233 
 234 
 235 
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RESULTS 236 
Children’s demographic characteristics are summarised in Table 2. There were no age 237 
differences between cases and controls in the Japanese and Indian samples; in the UK the 238 
autism group was younger than the control group (p < .001) (Table 2).  239 
Table 2: Descriptive statistics of the study sample for each country 240 
 241 
  
 
Control 
Derivation 
Sample 
Autism 
Derivation 
Sample 
Control 
Validation 
Sample 
Autism 
Validation 
Sample 
  
  
Total 
Japan           
n 88 65 102 51 306 
Sex      
     Female 37 8 60 11 116 
     Male 51 57 42 40 190 
Mean age in 
years (SD) 
7.74 (0.10) 
(n = 88) 
7.55 (0.16) 
(n = 65) 
7.88 (0.09) 
(n = 102) 
7.82 (0.19) 
(n = 51) 
 
India      
n 36 42 45 33 156 
Sex      
     Female 9 3 12 0 24 
     Male 9 19 11 16 55 
     Missing 18 20 22 17 77 
Mean age in 
years (SD) 
6.24 (0.87) 
(n = 34) 
5.11 (1.09) 
(n = 40) 
6.14 (0.24) 
(n = 45) 
6.69 (0.27) 
(n = 33) 
 
UK      
n 269 241 263 247 1020 
Sex      
     Female 152 44 143 42 381 
     Male 117 197 120 205 639 
Mean age in 
years (SD) 
8.84 (0.81) 6.26 (1.65) 8.76 (0.88) 6.49 (1.66)  
n = number of participants; SD = standard deviation 242 
 243 
DI and PPV analyses for each item are summarised in Table 3, with a summary of 244 
case/control responses per country for each item included in Additional File 1. Inspection 245 
of the DI and PPV values revealed 16 items for the Indian sample with DI≥0.5 and PPV≥0.7 246 
(cells labelled with ’a’ in Table 3), indicating that these items provided excellent 247 
differentiation between autism cases and controls. Similarly, 15 AQ-Child items for the 248 
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Japanese sample, and 28 items for the UK sample surpassed the excellent item 249 
performance thresholds (in the middle and right-hand columns of Table 3).  250 
 251 
Psychometric properties 252 
Internal consistency was very high for both the India AQ-16 (α = 0.94) and AQ-50 (α = 253 
0.92). The AUC for both versions indicated excellent validity (AUC >0.90). The AQ-16 and 254 
AQ-50 correlated strongly (r = 0.89, p <.001). At a cut-off point of 5 on the AQ-16, 255 
sensitivity was 0.96, specificity was 0.97 and the proportion of correctly classified cases 256 
was 0.97. Internal consistency was very high for both the Japanese AQ-15 (α = 0.95) and 257 
AQ-50 (α = 0.95). The AUC for both versions indicated excellent validity (AUC >0.90; 258 
Table 4), and both versions correlated strongly with each other(r = 0.95, p <.001). At a 259 
cut-off point of 12 on the AQ-15, sensitivity was 0.96, specificity was 0.96 and proportion 260 
correctly classified was 0.92. Internal consistency was very high for both the UK AQ-28 261 
(α = 0.97) and UK AQ-50 (α = 0.96). The AUC for both versions indicated excellent validity 262 
(AUC >0.90; Table 4). There was a significant correlation between the AQ-28 and AQ-50 263 
(r = 0.97, p <.001). At a cut-off point of 14 on the AQ-28, sensitivity was 0.98, specificity 264 
was 0.97 and proportion correctly classified was 0.97.  265 
 266 
 267 
 268 
 269 
 270 
 271 
 272 
 273 
 274 
 275 
 276 
 277 
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Table 3: Item discrimination indices and PPV for each of the 50 items in the AQ 278 
across India, Japan and UK 279 
 India Japan UK 
AQ Item Summary DI PPV DI PPV DI PPV 
1. Prefers to do things with others rather than alone  .06c .66c .38b .56b .43b .75b 
2. Prefers to do things the same way over and over again  .52b .60b .54b .59b .62a .70a 
3. Finds it very easy to create a picture in her/his mind .67a .94a .45b .89b .55a .81a 
4. Gets absorbed in one thing and loses sight of other things  .29c .59c .40b .49b .32b .60b 
5. Notices small sounds when others do not  .20c .46c .35b .61b .52b .68b 
6.  Notices house numbers or similar strings of information  -.25c .33c .37b .80b .30b .61b 
7. Has difficulty understanding rules for polite behaviour  .58a .78a .44b .96b .80a .89a 
8. Can easily imagine what characters in a story look like .86a 1a .44b .64b .67a .93a 
9. Fascinated by dates  -.22c .22c .19c .66c .16c .62c 
10. Can easily keep track of different conversations .57a .89a .51a .76a .69a .79a 
11. Finds social situations easy  .68a .90a .60b .66b .75a .86a 
12. Tends to notice details that others do not  .08c .36c .32b .49b .24c .56c 
13. Would rather go to a library than a birthday party  .17c .50c .26c .60c .40b .91b 
14. Finds making up stories easy  .87a .81a .38b .45b .59a .79a 
15. Drawn more strongly to people than to things  .39b .50b .36b .49b .55a .74a 
16. Has strong interests, gets upset if can’t pursue  .30b .56b .53a .81a .36b .63b 
17. Enjoys social chit-chat  .75a .75a .52a .97a .71a .90a 
18. When talking, it isn’t easy to get a word in edgeways  .02c .31c .60a .83a .17c .57c 
19. Fascinated  -.03c .44c .39b .81b .20c .66c 
20. Finds it difficult to work out characters’ feelings in a story .39b .58b .37b .68b .72a .88a 
21. Doesn’t particularly enjoy fictional stories  .42b .83b .31b .63b .34b .80b 
22. Finds it hard to make new friends  .64a .74a .39b .67b .67a .85a 
23. Notices patterns in things all the time  .10c .57c .24c .63c .37b .66b 
24. Would rather go to the cinema than a museum  -.24c .36c .44b .63b .28c .68c 
25. Is not upset if daily routine is disturbed  .13c .45c .34b .67b .63a .78a 
26. Doesn’t know how to keep a conversation going  .64b .68b .78a 1a .86a .92a 
27. Finds it easy to “read between the lines” in conversation  .47b .81b .85a .84a .61a .76a 
28. Concentrates more on a whole picture, rather than details .23c .86c .58b .59b .49b .69b 
29. Not very good at remembering phone numbers  .03c .32c -.08c .26c -.17c .45c 
30. Doesn’t usually notice small changes  -.12c .36c -.13c .35c -.09c .42c 
31. Knows if someone listening is getting bored .65a .72a .80a .87a .66a .74a 
32. Finds it easy to alternate between different activities  .58a .92a .52b .54b .72a .81a 
33. Not sure when it’s her/his turn to speak on the phone .48b .62b .52a .93a .69a .84a 
34. Enjoys doing things spontaneously  .23c .50c .26c .82c .57a .89a 
35. Often the last to understand the point of a joke  .14c .54c .71a 1a .62a .81a 
36.  Finds it easy to tell how someone feels from their face  .68a .80a .59b .60b .69a .87a 
37. Can switch back to what they were doing if interrupted  .30b .80b .51a .87a .63a .84a 
38. Good at social chit-chat  .75a .86a .73a .98a .80a .90a 
39. People say they go on and on about the same thing  .44b .68b .59a .94a .41b .70b 
40. Enjoyed playing pretend games with others in preschool .78a .87a .38b .69b .71a .86a 
41. Likes to collect information about categories of things -.40c .34c .26c .52c .22c .61c 
42. Finds it difficult to imagine being someone else  .38b .55b .79a .85a .62a .79a 
43. Likes to plan any activities s/he participates in carefully  -.51c .25c .08c .30c .18c .56c 
44. Enjoys social occasions  .23c .66c .51a .87a .56a .92a 
45. Finds it difficult to work out people’s intentions  .50a .72a .80a .83a .63a .76a 
46. New situations make him/her anxious  .61b .59b .50b .59b .45b .65b 
47. Enjoys meeting new people  .40b .82b .25c .51c .49b .84b 
48. Is good at taking care not to hurt other people’s feelings  .60a .79a .41b .61b .73a .88a 
49. Not very good at remembering people’s date of birth  -.26c .27c .19c .42c -.18c .46c 
50. Finds it easy to play pretend games with children .73a .93a .36b .63b .69a .89a 
aKey indicator item: excellent item performance (DI ≥ 0.5 and PPV ≥ 0.7) bItem performed acceptably (DI ≥ 0.3) cItem 280 
performed poorly (DI < 0.3) Bold text: ‘Universal’ key indicator item with excellent performance across all 3 281 
countries. Italics: ‘Cultural Difference’ item with variable item performance across countries. 282 
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Cross-cultural comparisons 283 
Five items were identified to be universal key indicators, as they were consistently 284 
excellent at discriminating between children with autism and controls in all 3 countries 285 
(see bold items in Table 3). (In a social group, s/he can easily keep track of several 286 
different people’s conversations; S/he enjoys social chit-chat; S/he knows how to tell if 287 
someone listening to him/her is getting bored; S/he is good at social chit-chat; S/he finds 288 
it difficult to work out people’s intentions). There were an additional 23 items that 289 
performed excellently or acceptably across all three countries. 290 
 291 
Four items were identified as indicating potential cultural differences (see items in italics 292 
in Table 3). Item 34 (“S/he enjoys doing things spontaneously”) had excellent 293 
discrimination properties in the UK, but discriminated poorly in the Indian and Japanese 294 
samples. In contrast, item 18 (“When s/he talks, it isn’t always easy for others to get a 295 
word in edgeways”) performed well in Japan, but poorly in the UK and India. A further 296 
two items (35, “S/he is often the last to understand the point of a joke”, and 44, “S/he 297 
enjoys social occasions”) were found to perform poorly in India whilst exhibiting 298 
excellent predictive value in the UK and Japan. Further information on how cases and 299 
controls in each country responded to the AQ items are available in additional files 300 
(Tables S1-3, Additional file 1).    301 
 302 
A subgroup analysis restricting the age group to 7-9 years for cases and controls in the 303 
UK sample, indicated that age differences between cases and controls in the full UK 304 
sample did not explain the pattern of results (Table S4, Additional file 1).   305 
 306 
 307 
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DISCUSSION 308 
 309 
This study aimed to identify which items on the AQ-50 child were most predictive of an 310 
autism diagnosis among children from India, Japan and the UK. 16 items in the Indian 311 
sample, 15 in the Japanese sample, and 28 items in the UK sample demonstrated high 312 
discriminant and predictive ability of ASD cases, excellent psychometric properties and 313 
similar sensitivity and specificity values to the original AQ-50. This suggests that at least 314 
within cultures, it is possible to adapt existing measures into psychometrically sound 315 
brief tools that successfully differentiate children with and without autism.  316 
 317 
When comparing the ‘key indicator’ items across cultures, our findings suggest that there 318 
is substantial overlap in the items most predictive of an autism diagnosis cross-culturally.  319 
Overall, 28 items were found to have acceptable or excellent discrimination properties in 320 
all three countries. This suggests that a number of autistic traits are consistently 321 
expressed, salient for parents and thus reliably identified and reported across different 322 
countries. This provides support for the position that screening measures developed in 323 
one country can indeed be used in different cultures. Five items were identified to be 324 
consistently excellent at discriminating between children with autism and controls in all 325 
three countries and identified as universal key indicators. However, it should be noted 326 
that two of these universal items (Item 17; S/he enjoys social chit-chat, and Item 38; S/he 327 
is good at social chit-chat) are similarly worded, and therefore may be overlapping 328 
measurements of the same aspect of behaviour. 329 
 330 
The present study also identified four autistic traits that may represent cultural 331 
differences. Item 34 (S/he enjoys doing things spontaneously) was a highly predictive 332 
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item in the UK sample, but not in Japan or India. In the UK, two thirds of the autism 333 
children in the derivation sample were reported to not enjoy spontaneity (in line with 334 
autism symptomatology). This ratio was much reduced in the Indian and Japanese 335 
samples, where only around 30% of the children with autism were reported to not enjoy 336 
spontaneity.  By contrast, control children across all three countries were reported to 337 
enjoy spontaneity at similar levels (91-97%), suggesting that this difference is specific to 338 
the autism group. Cross-cultural studies show that societies differ in their tolerance for 339 
uncertainty. For instance, Japan is characterised as a highly uncertainty avoidant society, 340 
whereas India and the UK score much lower on uncertainty avoidance [45]. It is possible 341 
that as a result of Japanese society’s tendency towards reducing uncertainty, any 342 
spontaneous activity is more structured in Japan than in the other cultures, resulting in 343 
relatively few children objecting to spontaneous activities. That Indian children with 344 
autism also appear more accepting of spontaneity could reflect the prevalence of an 345 
authoritarian parenting style in India, resulting in a general reduction in spontaneity 346 
across diagnostic groups and so accounting for the reduced predictive power of this item 347 
[46].  Alternatively, these differences may be due to linguistic variation rather than a 348 
cultural difference: in the Japanese translation of the AQ-Child, the meaning of item 34 349 
was perceived ambiguously by parents and so had to be clarified with a supplemental 350 
explanation in addition to the original question [19]. In the supplemental explanation, 351 
more emphasis was placed on the meaning of spontaneous as ‘doing something on your 352 
own initiative, without suggestions from others’, rather than on ‘doing something without 353 
much prior planning’. Similarly, the terms used in the Bengali and Hindi translations of 354 
the AQ-Child for “spontaneous” are more common in written than in spoken language. 355 
Therefore, these differences in response patterns may reflect a lack of familiarity or 356 
ambiguity for parents interpreting the question. 357 
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 358 
Item 18 (When s/he talks, it isn’t always easy for others to get a word in edgeways) has 359 
strong predictive properties in the Japan sample but not in India or the UK. As expected 360 
from a highly predictive item, this item is endorsed (suggesting the presence of the 361 
autistic trait) in a larger proportion of the cases (64%) and very few controls (3%) in 362 
Japan. In contrast, although endorsed for a large proportion of UK cases (70%), it is also 363 
reported in a large proportion of UK controls (53%). For India, the proportion of children 364 
for whom it is reported are very similar for both cases (61%) and controls (63%). While 365 
lack of qualitative research or cognitive interviewing data prevents us from drawing 366 
strong inferences on the causes of these differences, we speculate that parents in the UK 367 
and India may have interpreted the item to mean their child was very chatty. While 368 
excessive chatting by children is culturally acceptable in the UK and India the stronger 369 
emphasis in Japanese society on social conformity [9, 47-49], politeness and respect for 370 
elders may make this characteristic much less acceptable and/or more salient to the 371 
reporting parents in Japan.   372 
 373 
Items 35 (S/he is often the last to understand the point of a joke) and 44 (S/he enjoys 374 
social occasions) were both highly discriminative in the UK and Japan samples but not in 375 
India. Although these may be indicative of cultural differences, the smaller size of the 376 
Indian sample leads us to interpret these with caution. Moreover, these questions may 377 
represent a translation issue: in the versions for India, both “joke” and “social occasion” 378 
were translated using more formal language.  379 
 380 
Strengths and Limitations 381 
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The comparatively smaller number of key indicator items in the India and Japan samples 382 
(n = 15 and n = 16, respectively) in comparison to that of the UK sample (n = 28) may 383 
reflect the smaller size of the samples for Japan and India compared to the UK. 384 
Alternatively it may indicate that cross-cultural differences generally limit the 385 
discriminating power of certain items when the instrument is used outside of the UK 386 
culture in which it was originally developed. Moreover, our three samples have come 387 
from different research studies and therefore subtle differences exist in their sampling 388 
characteristics and recruitment procedures. While in all three countries ASD diagnoses 389 
were made by a qualified professional using DSM-IV criteria, the exact diagnostic 390 
procedures may have varied both within and across country. No data were available on 391 
ethnicity, specific IQ information and socio-economic status, all of which may have 392 
influenced the results. Additionally, given the vast regional and cultural differences that 393 
exist in India, our findings based on relatively small urban population samples may not 394 
generalise across all Indian cultures and contexts, particularly rural areas which were not 395 
sampled in this study [50]. In all three countries the autism samples were purposely 396 
selected, rather than derived from a population based survey, and may therefore not be 397 
fully representative of the population of children with autism in each country. In India 398 
and Japan children with autism were recruited from special schools; this sample may 399 
represent a subset of autistic trait profiles within the countries and the most predictive 400 
items reported in this study may not be as sensitive to more subtle presentations in the 401 
community [51]. This highlights the importance of future studies using population-based 402 
samples, although this is challenging in low resource contexts. 403 
 404 
Across all three countries, data in clinical samples were collected in children in whom 405 
autism had previously been diagnosed. This may have resulted in enhanced awareness of 406 
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parents of their child’s autistic traits, and thus increased likelihood of endorsement on 407 
corresponding autistic traits. It will be imperative for the development of effective 408 
screening tools, that future studies explore cross-cultural differences in parent-reports 409 
prior to clinical autism diagnoses. It will also be important for comparisons to be 410 
conducted in the discrimination of children with ASD and other neurodevelopmental 411 
disorders, as this is the more informative contrast for clinicians.  412 
 413 
A strength of this study is the exclusion of children with reported diagnoses of intellectual 414 
disability, resulting in a more homogenous group of children who are more likely to be 415 
left undiagnosed until this primary school age. However, it would also be important to 416 
confirm any measure was equally effective across autism severity, intelligence level and 417 
age in each cultural setting. Any global screening initiative would also need to explore 418 
any cultural differences in the expression or latent structure of autistic symptomatology 419 
in this age group. 420 
 421 
Evaluating the utility of the 5 universal items as a brief screener was beyond the scope of 422 
this paper as this would require a different type of psychometric evaluation on a multi 423 
country population-based sample of participants, and we do not recommend use of these 424 
items in the place of current screening tools on the basis of these results. However, our 425 
findings are informative for the future development of a global screening tool for autism 426 
for early-mid childhood, the age when children with autism without intellectual disability 427 
are likely to still remain undetected and without formal diagnosis. We identified 5 items 428 
that show consistently excellent performance across all three cultures, suggesting these 429 
items hold promise as universal key indicators of autism.  This study also identified 4 430 
items suggesting subtle cultural differences, indicating that researchers should not 431 
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assume that all autistic traits are equally salient across all cultures. An alternative 432 
explanation for the subtle cultural differences identified in this study are semantic 433 
differences in the items concerned. In addition, some of the differences may be of socio-434 
economic rather than cultural origin. To further explore whether the semantics or 435 
interpretation of items may be constraining their discriminating abilities, and to identify 436 
any unique socio-economic or cultural nuances not currently captured by the AQ items, 437 
qualitative research (e.g. using cognitive interviews and focus groups) is needed.  438 
 439 
Conclusions 440 
Our analyses have demonstrated that taking the most discriminating items from the AQ-441 
Child from 3 countries results in psychometrically sound brief measures that correctly 442 
classify children with autism and typically developing controls. Items with good 443 
discriminating power were, to a large extent, universal across the UK, Japan and India 444 
samples, but there were also some potential cultural differences. These findings suggest 445 
5 items included in the AQ-50 have consistent excellent power to discriminate autism 446 
from control children across three distinct cultures, and thus hold promise as cross-447 
cultural key indicators for autism. Additional research is needed to further advance our 448 
understanding of the cross-cultural nature of autism symptomatology before a ‘universal’ 449 
screening instrument for autism can be derived. 450 
 451 
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Table S1: Case/Control breakdown of proportion of responses and discrimination indices per item 674 
for data from India 675 
0 indicated the absence of the trait, 1 indicated the presence of the trait, DI = discrimination indices, n = number of 676 
responses, % = percentage of responses 677 
  Cases Controls  
  0 1 0 1  
Item Subscale n (%) n (%) n (%) n (%) DI 
01 Social 27 (65.85) 14 (34.15) 26 (72.22) 10 (27.78) 0.06 
02 Attention Switching 6 (14.29) 36 (85.71) 24 (66.67) 12 (33.33) 0.52 
03 Imagination 11 (27.50) 29 (72.50) 33 (94.29) 2 (5.71) 0.67 
04 Attention Switching 9 (21. 43) 33 (78.57) 18 (50.00) 18 (50.00) 0.29 
05 Attention to Detail 17 (40.48) 25 (59.52) 21 (60.00) 14 (40.00) 0.20 
06 Attention to Detail 33 (80.49) 8 (19.51) 20 (55.56) 16 (44.44) -0.25 
07 Communication 12 (28.57) 30 (71.43) 31 (86.11) 5 (13.89) 0.58 
08 Imagination 6 (14.29) 36 (85.71) 36 (100.00) 0 (0.00) 0.86 
09 Attention to Detail 36 (85.71) 6 (14.29) 23 (63.89) 13 (36.11) -0.22 
10 Attention Switching 11 (26.19) 31 (73.81) 30 (83.33) 6 (16.67) 0.57 
11 Social 11 (26.19) 31 (73.81) 32 (94.12) 2 (5.88) 0.68 
12 Attention to Detail 16 (38.10) 26 (61.90) 14 (38.89) 22 (61.11) 0.08 
13 Social 30 (71.43) 12 (28.57) 31 (88.57) 4 (11.43) 0.17 
14 Imagination 3 (7.14) 39 (92.86) 34 (94.44) 2 (5.56) 0.87 
15 Social 15 (35.71) 27 (64.29) 27 (75.00) 9 (25.00) 0.39 
16 Attention Switching 8 (19.05) 34 (80.95) 17 (48.57) 18 (51.43) 0.30 
17 Communication 7 (17.07) 34 (82.93) 33 (91.67) 3 (8.33) 0.75 
18 Communication 23 (60.53) 15 (39.47) 22 (62.86) 13 (37.14) 0.02 
19 Attention to Detail 26 (63.41) 15 (36.59) 20 (60.61) 13 (39.39) -0.03 
20 Imagination 18 (43.90) 23 (56.10)  30 (83.33) 6 (16.67) 0.39 
21 Imagination 17 (41.46) 24 (58.54) 30 (83.33) 6 (16.67) 0.42 
22 Social 8 (19.05) 34 (80.95) 30 (83.33) 6 (16.67) 0.64 
23 Attention to Detail 20 (47.62) 22 (52.38) 20 (57.14) 15 (42.86) 0.10 
24 Imagination 20 (54.05) 17 (45.95) 10 (30.30) 23 (69.70) -0.24 
25 Attention Switching 25 (59.52) 17 (40.48) 26 (72.22) 10 (27.78) 0.13 
26 Communication 7 (16.67) 35 (83.33) 29 (80.56) 7 (19.44) 0.64 
27 Communication 17 (41.46) 24 (58.54) 32 (88.89) 4 (11.11) 0.47 
28 Attention to Detail 26 (63.41) 15 (36.59) 31 (86.11) 5 (13.89) 0.23 
29 Attention to Detail 22 (53.66) 19 (46.34) 20 (57.14) 15 (42.86) 0.03 
30 Attention to Detail 18 (42.86) 24 (57.14) 11 (30.56) 25 (69.44) -0.12 
31 Communication 4 (10.26) 35 (89.74) 27 (75.00) 9 (25.00) 0.65 
32 Attention Switching 15 (36.59) 26 (63.41) 33 (94.29) 2 (5.71) 0.58 
33 Communication 13 (34.21) 25 (65.79) 28 (82.35) 6 (17.65) 0.48 
34 Attention Switching 30 (71.43) 12 (28.57) 33 (94.29) 2 (5.71) 0.23 
35 Communication 21 (52.50) 19 (47.50) 24 (66.67) 12 (33.33) 0.14 
36 Social 10 (23.81) 32 (76.19) 33 (91.67) 3 (8.33) 0.68 
37 Attention Switching 27 (64.29) 15 (35.71) 34 (94.44) 2 (5.56) 0.30 
38 Communication 7 (17.07) 34 (82.93) 33 (91.67) 3 (8.33) 0.75 
39 Communication 15 (39.47) 23 (60.53) 30 (83.33) 6 (16.67) 0.44 
40 Imagination 8 (19.51) 33 (80.49) 34 (97.14) 1 (2.86) 0.78 
41 Imagination 30 (73.17) 11 (26.83) 12 (33.33) 24 (66.67) -0.40 
42 Imagination 13 (30.95) 29 (69.05) 25 (69.44) 11 (30.56) 0.38 
43 Attention Switching 29 (74.36) 10 (25.64) 8 (22.86) 27 (77.14) -0.51 
44 Social 30 (71.43) 12 (28.57) 34 (94.44) 2 (5.56) 0.23 
45 Social 8 (19.05) 34 (80.95) 25 (69.44) 11 (30.56) 0.50 
46 Attention Switching 8 (19.05) 34 (80.95) 28 (80.00) 7 (20.00) 0.61 
47 Social 20 (48.78) 21 (51.22) 32 (88.89) 4 (11.11) 0.40 
48 Social 11 (26.19) 31 (73.81) 30 (85.71) 5 (14.29) 0.60 
49 Attention to Detail 30 (73.17) 11 (26.83) 16 (47.06) 18 (52.94) -0.26 
50 Imagination 9 (21.43) 33 (78.57) 33 (94.29) 2 (5.71) 0.73 
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Table S2: Case/Control breakdown of proportion of responses and discrimination indices per item 678 
for data from Japan 679 
  Cases (n=65) Controls (n=88)  
  0 1 0 1  
Item Subscale n (%) n (%) n (%) n (%) DI 
01 Social 28 (43.08) 37 (56.92) 71 (80.68) 17 (19.32) 0.38 
02 Attention Switching 9 (13.85) 56 (86.15) 60 (68.18) 28 (31.82) 0.54 
03 Imagination 32 (49.23) 33 (50.77) 83 (94.32) 5 (5.68) 0.45 
04 Attention Switching 9 (13.85) 56 (86.15) 47 (53.41) 41 (46.59) 0.40 
05 Attention to Detail 23 (35.38) 42 (64.62) 62 (70.45) 26 (29.55) 0.35 
06 Attention to Detail 36 (55.38) 29 (44.62) 81 (92.05) 7 (7.95) 0.37 
07 Communication 35 (53.85) 30 (46.15) 86 (97.73) 2 (2.27) 0.44 
08 Imagination 23 (35.28) 42 (64.62) 78 (88.64) 10 (11.36) 0.44 
09 Attention to Detail 44 (67.69) 21 (32.31) 76 (86.36) 12 (13.64) 0.19 
10 Attention Switching 25 (38.46) 40 (61.54) 79 (89.77) 9 (10.23) 0.51 
11 Social 13 (20.00) 52 (80.00) 70 (79.55) 18 (20.45) 0.60 
12 Attention to Detail 21 (32.31) 44 (67.69) 57 (64.77) 31 (35.23) 0.32 
13 Social 35 (53.85) 30 (46.15) 70 (79.55) 19 (20.45) 0.26 
14 Imagination 22 (33.85) 43 (66.15) 63 (71.59) 25 (28.41) 0.38 
15 Social 11 (16.92) 54 (83.08) 47 (53.41) 41 (46.59) 0.36 
16 Attention Switching 22 (33.85) 43 (66.15) 76 (86.36) 12 (13.64) 0.53 
17 Communication 30 (46.15) 35 (53.86) 86 (97.73) 2 (2.27) 0.52 
18 Communication 24 (36.92) 41 (63.08) 85 (96.59) 3 (3.41) 0.60 
19 Attention to Detail 34 (52.31) 31 (47.69) 80 (90.91) 8 (9.09) 0.39 
20 Imagination 29 (44.62) 36 (55.38) 72 (81.82) 16 (18.18) 0.37 
21 Imagination 35 (53.85) 30 (46.15) 75 (85.23) 13 (14.77) 0.31 
22 Social 29 (44.62) 36 (55.38) 73 (82.95) 15 (17.05) 0.39 
23 Attention to Detail 36 (55.38) 29 (44.62) 70 (79.55) 19 (20.45) 0.24 
24 Imagination 24 (36.92) 41 (63.08) 71 (80.68) 17 (19.32) 0.44 
25 Attention Switching 28 (43.08) 37 (56.92) 68 (77.27) 20 (22.73) 0.34 
26 Communication 14 (21.54) 51 (78.46) 88 (100.00) 0 (0.00) 0.78 
27 Communication 7 (10.77) 58 (89.23) 84 (95.45) 4 (4.55) 0.85 
28 Attention to Detail 8 (12.31) 57 (87.69) 62 (70.45) 26 (29.55) 0.58 
29 Attention to Detail 26 (40.00) 39 (60.00) 28 (31.82) 60 (68.18) -0.08 
30 Attention to Detail 27 (41.54) 38 (58.46) 25 (28.41) 63 (71.59) -0.13 
31 Communication 5 (7.69) 60 (92.31) 77 (87.50) 11 (12.50) 0.80 
32 Attention Switching 7 (10.77) 58 (89.23) 55 (62.50) 33 (37.50) 0.52 
33 Communication 31 (47.69) 34 (52.31) 88 (100.00) 0 (0.00) 0.52 
34 Attention Switching 46 (70.77) 19 (29.23) 85 (96.59) 3 (3.41) 0.26 
35 Communication 19 (29.23) 46 (70.77) 88 (100.00) 0 (0.00) 0.71 
36 Social 12 (18.46) 53 (81.54) 68 (77.27) 20 (22.73) 0.59 
37 Attention Switching 26 (40.00) 39 (60.00) 80 (90.91) 8 (9.09) 0.51 
38 Communication 17 (26.15)  48 (73.85) 87 (98.86) 1 (1.14) 0.73 
39 Communication 25 (38.46) 40 (61.54) 86 (97.73) 2 (2.27) 0.59 
40 Imagination 28 (43.08) 37 (56.92) 71 (80.68) 17 (19.32) 0.38 
41 Imagination 21 (32.31) 44 (67.69) 51 (57.95) 37 (42.05) 0.26 
42 Imagination 10 (15.38) 55 (84.62) 83 (94.32) 5 (5.68) 0.79 
43 Attention Switching 46 (70.77) 19 (29.23) 69 (78.41) 19 (21.59) 0.08 
44 Social 31 (47.69) 34 (52.31) 87 (98.86) 1 (1.14) 0.51 
45 Social 4 (6.15) 61 (93.85) 76 (86.36) 12 (13.64) 0.80 
46 Attention Switching 15 (23.08) 50 (76.92) 64 (72.73) 24 (27.27) 0.50 
47 Social 25 (38.46) 40 (61.54) 56 (63.64) 32 (36.36) 0.25 
48 Social 28 (43.08) 37 (56.92) 74 (84.09) 14 (15.91) 0.41 
49 Attention to Detail 29 (44.62) 36 (55.38) 56 (63.64) 32 (36.36) 0.19 
50 Imagination 27 (41.54) 38 (58.46) 68 (77.27) 20 (22.73) 0.36 
0 indicated the absence of the trait, 1 indicated the presence of the trait, DI = discrimination indices, n = number of 680 
responses, % = percentage of responses 681 
30 
 
Table S3: Case/Control breakdown of proportion of responses and discrimination indices per item 682 
for data from the UK 683 
  Cases (n=241) Controls (n=269)  
  0 1 0 1  
Item Subscale n (%) n (%) n (%) n (%) DI 
01 Social 82 (34.0) 159 (66.0) 207 (77.0) 62 (23.0) 0.43 
02 Attention Switching 18 (7.5) 223 (92.5) 187 (69.5) 82 (30.5) 0.62 
03 Imagination 76 (31.5) 165 (68.5) 234 (87.0) 35 (13.0) 0.55 
04 Attention Switching 14 (5.8) 227 (94.2) 103 (38.3) 166 (61.7) 0.32 
05 Attention to Detail 31 (12.9) 210 (87.1) 174 (64.7) 95 (35.3) 0.52 
06 Attention to Detail 51 (21.2) 190 (78.8) 138 (51.3) 131 (48.7) 0.30 
07 Communication 28 (11.6) 213 (88.4) 246 (91.4) 23 (8.6) 0.80 
08 Imagination 63 (26.1) 178 (73.9) 251 (93.3) 18 (6.7) 0.67 
09 Attention to Detail 139 (57.7) 102 (42.3) 198 (73.6) 71 (26.4) 0.16 
10 Attention Switching 14 (5.8) 227 (94.2) 201 (74.7) 68 (25.3) 0.69 
11 Social 22 (9.1) 219 (90.9) 225 (84.0) 43 (16.0) 0.75 
12 Attention to Detail 23 (9.5) 218 (90.5) 91 (33.8) 178 (66.2) 0.24 
13 Social 127 (52.7) 114 (47.3) 249 (92.6) 20 (7.4) 0.40 
14 Imagination 61 (25.3) 180 (74.7) 226 (84.0) 43 (16.0) 0.59 
15 Social 53 (22.0) 188 (78.0) 208 (77.3) 61 (22.7) 0.55 
16 Attention Switching 16 (6.6) 225 (93.4) 115 (42.8) 154 (57.2) 0.36 
17 Communication 43 (17.8) 198 (82.2) 240 (89.2) 29 (10.8) 0.71 
18 Communication 72 (29.9) 169 (70.1) 125 (46.5) 144 (53.5) 0.17 
19 Attention to Detail 94 (39.0) 147 (61.0) 160 (59.5) 109 (40.5) 0.20 
20 Imagination 40 (16.6) 201 (83.4) 238 (88.5) 31 (11.5) 0.72 
21 Imagination 139 (57.7) 102 (42.3) 247 (91.8) 22 (8.2) 0.34 
22 Social 33 (13.7) 208 (86.3) 217 (80.7) 52 (19.3) 0.67 
23 Attention to Detail 58 (24.1) 183 (75.9) 163 (60.6) 106 (39.4) 0.37 
24 Imagination 111 (46.1) 130 (53.9) 199 (74.0) 70 (26.0) 0.28 
25 Attention Switching 47 (19.5) 194 (80.5) 223 (82.9) 46 (17.1) 0.63 
26 Communication 24 (10.0) 217 (90.0) 258 (95.9) 11 (4.1) 0.86 
27 Communication 25 (10.4) 216 (89.6) 192 (71.4) 77 (28.6) 0.61 
28 Attention to Detail 31 (12.9) 210 (87.1) 166 (61.7) 103 (38.3) 0.49 
29 Attention to Detail 112 (46.5) 129 (53.5) 78 (29.0) 191 (71.0) -0.17 
30 Attention to Detail 80 (33.2) 161 (66.8) 65 (24.2) 204 (75.8) -0.09 
31 Communication 14 (5.8) 227 (94.2) 192 (71.4) 77 (28.6) 0.66 
32 Attention Switching 37 (15.4) 204 (84.6) 236 (87.7) 33 (12.3) 0.72 
33 Communication 39 (16.2) 202 (83.8) 228 (84.8) 41 (15.2) 0.69 
34 Attention Switching 82 (34.0) 159 (66.0) 245 (91.1) 24 (8.9) 0.57 
35 Communication 47 (19.5) 194 (80.5) 219 (81.4) 50 (18.6) 0.62 
36 Social 43 (17.8) 198 (82.2) 234 (87.0) 35 (13.0) 0.69 
37 Attention Switching 59 (24.5) 182 (75.5) 235 (87.4) 34 (12.6) 0.63 
38 Communication 22 (9.1) 219 (90.9) 240 (89.2) 29 (10.8) 0.80 
39 Communication 42 (17.4) 199 (82.6) 156 (58.0) 113 (42.0)  0.41 
40 Imagination 34 (14.1) 207 (85.9) 228 (84.8) 41 (15.2) 0.71 
41 Imagination 86 (35.7) 155 (64.3) 155 (57.6) 114 (42.4) 0.22 
42 Imagination 33 (13.7) 208 (86.3) 204 (75.8) 65 (24.2) 0.62 
43 Attention Switching 90 (37.3) 151 (62.7) 150 (55.8) 119 (44.2)  0.18 
44 Social 96 (39.8) 145 (60.2) 257 (95.5) 12 (4.5) 0.56 
45 Social 18 (7.5) 223 (92.5) 190 (70.6) 79 (29.4) 0.63 
46 Attention Switching 18 (7.5) 223 (92.5) 141 (52.4) 128 (47.6) 0.45 
47 Social 85 (35.3) 156 (64.7) 228 (84.8) 41 (15.2) 0.49 
48 Social 33 (13.7) 208 (86.3) 232 (86.2) 37 (13.8) 0.73 
49 Attention to Detail 132 (54.8) 109 (45.2) 99 (36.8) 170 (63.2) -0.18 
50 Imagination 54 (22.4) 187 (77.6) 246 (91.4) 23 (8.6) 0.69 
0 indicated the absence of the trait, 1 indicated the presence of the trait, DI = discrimination indices, n = number of 684 
responses, % = percentage of responses 685 
 686 
 687 
 688 
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Table S4: Item discrimination indices and PPV for each of the 50 items in the AQ across India, 689 
Japan and the UK only including UK control group participants aged 7-9 years 690 
 India Japan UK 
AQ Item Summary DI PPV DI PPV DI PPV 
1. Prefers to do things with others rather than alone  .06c .66c .38b .56b .41b .49b 
2. Prefers to do things the same way over and over again  .52b .60b .54b .59b .57b .50b 
3. Finds it very easy to create a picture in her/his mind .67a .94a .45b .89b .51b .64b 
4. Gets absorbed in one thing and loses sight of other things  .29c .59c .40b .49b .32b .38b 
5. Notices small sounds when others do not  .20c .46c .35b .61b .56b .46b 
6.  Notices house numbers or similar strings of information  -.25c .33c .37b .80b .36b .38b 
7. Has difficulty understanding rules for polite behaviour  .58a .78a .44b .96b .75a .80a 
8. Can easily imagine what characters in a story look like .86a 1a .44b .64b .64a .79a 
9. Fascinated by dates  -.22c .22c .19c .66c .20c .40c 
10. Can easily keep track of different conversations .57a .89a .51a .76a .68a .60a 
11. Finds social situations easy  .68a .90a .60b .66b .81b .66b 
12. Tends to notice details that others do not  .08c .36c .32b .49b .25c .34c 
13. Would rather go to a library than a birthday party  .17c .50c .26c .60c .41b .82b 
14. Finds making up stories easy  .87a .81a .38b .45b .53b .60b 
15. Drawn more strongly to people than to things  .39b .50b .36b .49b .52b .56b 
16. Has strong interests, gets upset if can’t pursue  .30b .56b .53a .81a .42b .39b 
17. Enjoys social chit-chat  .75a .75a .52a .97a .73a .73a 
18. When talking, it isn’t easy to get a word in edgeways  .02c .31c .60a .83a .28c .37c 
19. Fascinated  -.03c .44c .39b .81b .13c .42c 
20. Finds it difficult to work out characters’ feelings in a story .39b .58b .37b .68b .78a .70a 
21. Doesn’t particularly enjoy fictional stories  .42b .83b .31b .63b .47b .64b 
22. Finds it hard to make new friends  .64a .74a .39b .67b .69b .65b 
23. Notices patterns in things all the time  .10c .57c .24c .63c .39b .44b 
24. Would rather go to the cinema than a museum  -.24c .36c .44b .63b .28c .40c 
25. Is not upset if daily routine is disturbed  .13c .45c .34b .67b .64b .60b 
26. Doesn’t know how to keep a conversation going  .64b .68b .78a 1a .78a .83a 
27. Finds it easy to “read between the lines” in conversation  .47b .81b .85a .84a .64b .54b 
28. Concentrates more on a whole picture, rather than details .23c .86c .58b .59b .50b .46b 
29. Not very good at remembering phone numbers  .03c .32c -.08c .26c -.13c .24c 
30. Doesn’t usually notice small changes  -.12c .36c -.13c .35c -.14c .23c 
31. Knows if someone listening is getting bored .65a .72a .80a .87a .57b .56b 
32. Finds it easy to alternate between different activities  .58a .92a .52b .54b .68b .67b 
33. Not sure when it’s her/his turn to speak on the phone .48b .62b .52a .93a .61b .69b 
34. Enjoys doing things spontaneously  .23c .50c .26c .82c .63a .71a 
35. Often the last to understand the point of a joke  .14c .54c .71a 1a .63b .61b 
36.  Finds it easy to tell how someone feels from their face  .68a .80a .59b .60b .70a .70a 
37. Can switch back to what they were doing if interrupted  .30b .80b .51a .87a .65b .69b 
38. Good at social chit-chat  .75a .86a .73a .98a .81a .75a 
39. People say they go on and on about the same thing  .44b .68b .59a .94a .45b .45b 
40. Enjoyed playing pretend games with others in preschool .78a .87a .38b .69b .78b .66b 
41. Likes to collect information about categories of things -.40c .34c .26c .52c .23c .42c 
42. Finds it difficult to imagine being someone else  .38b .55b .79a .85a .64b .58b 
43. Likes to plan any activities s/he participates in carefully  -.51c .25c .08c .30c .25c .35c 
44. Enjoys social occasions  .23c .66c .51a .87a .62a .81a 
45. Finds it difficult to work out people’s intentions  .50a .72a .80a .83a .66b .54b 
46. New situations make him/her anxious  .61b .59b .50b .59b .44b .43b 
47. Enjoys meeting new people  .40b .82b .25c .51c .53b .61b 
48. Is good at taking care not to hurt other people’s feelings  .60a .79a .41b .61b .73a .70a 
49. Not very good at remembering people’s date of birth  -.26c .27c .19c .42c -.04c .23c 
50. Finds it easy to play pretend games with children .73a .93a .36b .63b .67a .72a 
aKey indicator item: excellent item performance (DI ≥ 0.5 and PPV ≥ 0.7) bItem performed acceptably (DI ≥ 0.3) cItem 691 
performed poorly (DI < 0.3) Bold text: ‘Universal’ key indicator item excellent item performance across all 3 692 
countries. Italics: ‘Cultural Difference’ item with variable item performance across countries. 693 
